Distinct functions for WRN and TP53 in a shared pathway of cellular response to 1-beta-D-arabinofuranosylcytosine and bleomycin.
Mutations in the WRN or the TP53 genes lead to spontaneous genetic instability, an elevated risk of tumor formation, and sensitivity to compounds that interfere with DNA replication, such as camptothecin and DNA interstrand cross-linking drugs. We investigated the hypothesis that WRN and TP53 are involved in cellular responses to DNA replication-blocking lesions by exposing WRN deficient and TP53 mutant lymphoblastoid cell lines (LCLs) to 1-beta-d-arabinofuranosylcytosine (AraC) and bleomycin. Loss of WRN or TP53 function resulted in induction of apoptosis and lesser proliferative survival in response to AraC and bleomycin. WRN and TP53 operate in a shared DNA damage response pathway, since in cells in which TP53 was inactivated by SV-40 transformation, no difference in AraC and bleomycin sensitivity was found regardless of WRN status. In contrast to TP53 mutant LCLs, WRN-deficient cells showed unaffected cell cycle arrest after AraC and bleomycin exposure, which indicates that WRN is not involved in DNA damage-activated cell cycle arrest. Neither WRN nor TP53 deficiency affected cellular recovery from exposure to AraC and bleomycin, which disagrees with a direct role in repair of these DNA lesions. Our results indicate that WRN and TP53 perform different functions in a shared DNA damage response pathway.